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[There are no amendments to this patent.] 

Claim 

A type of biochemical measurement device characterized by the fact that it has an 
isochromatic light emitter [face] that is compared with a color identification test paper by means 
of visual observation, a concentration setting means that sets the concentration, a driving means 
that drives said isochromatic light emitter to emit light at a color corresponding to the 
concentration set with said concentration setting means, and a display means that displays the 
concentration set with said concentration setting means. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a type of biochemical measurement device that 
measures the concentration of a sample by means of color identification test paper. 

Prior art 

Color identification test paper is used in measuring the concentration of a substance to be 
detected in samples, such as the blood sugar value, urine sugar value, etc. As shown in Figure 6, 
when the concentration is read with said color identification test paper, a visual comparison is 
made between color chart (13) and color identification portion (12a) of the color identification 
test paper. Also, optical measurement of the color identification portion is possible. Figure 7 is a 
diagram illustrating an example of optical measurement. In this case, light from light emitting 
element (14) is irradiated on color identification portion (12a), and the light reflected from color 
identification portion (12a) is received with light receiving element (15). From the light receiving 
signal of light receiving element (15), the concentration is determined. 

Problems to be solved by the invention 

In the aforementioned method for reading the concentration using said color chart, a color 
chart is a necessity for performing the measurement. When there is no said color chart, 
measurement cannot be performed. This is undesirable. On the other hand, in said optical 
measurement, in addition to said light emitting element and light receiving element, there also 
has to be a driver for said light emitting element, a processing circuit for said light receiving 
element, and a holder for shielding off external scattered light. Consequently, the price of the 
device is high, and, at the same time, it is necessary to perform an operation to set said color 
identification test paper on said holder. This makes the operation tedious, and is undesirable. 
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The objective of the present invention is to solve the aforementioned problems of the 
prior art by providing a type of biochemical measurement device that can be easily and 
inexpensively operated without the need of a color chart. 

Means to solve the problems and operation 

In order to solve the aforementioned problems, the present invention provides a type of 
biochemical measurement device characterized by the fact that it has an isochromatic light 
emitter [face] that is compared with a color identification test paper by means of visual 
observation, a concentration setting means that sets the concentration, a driving means that 
drives said isochromatic light emitter to emit light at a color corresponding to the concentration 
set with said concentration setting means, and a display means that displays the concentration set 
with said concentration setting means. When said device is used in a measurement, the 
concentration is set with said concentration setting means so that the color of the light emitted 
from the isochromatic light emitter is equal to the color of the color identification test paper, and 
the concentration at this time is read with said display means. Setting of the concentration can be 
performed easily with buttons, etc. Also, since the color identification test paper and the 
isochromatic light emitter are compared visually, the operation is easy, the constitution of the 
device is simple, and the price of the device can be cut. 

Application examples 

In the following, the present invention will be explained in more detail with reference to 
an application example illustrated in Figures 1-5. 

Figure 1 is an oblique view illustrating the appearance of biochemical measurement 
device (1) in the application example. Liquid crystal display unit (LCD: display means) (3), 
isochromatic light emitting face (4a), power button (5), and concentration setting buttons (6), (7) 
are set on upper surface (2a) of case (2). As shown in Figures 2(a), (b), isochromatic light 
emitting face (4a) emits light by means of 3 -color light emitting diode LED (isochromatic light 
emitter) (4). In said 3-color light emitting element LED, red LED chip Cr, blue LED chip Cb and 
green LED chip Cg are set on stem (4d), and they are monolithically covered with light diffusion 
agent (4b). In the figure, (4c) represents a lead. 

Figure 3 is a block diagram illustrating the constitution of the circuit of biochemical 
measurement device (1) in said application example. (8) represents concentration setting unit (8), 
which is connected to concentration setting switches (6a), (7a) manipulated by said concentration 
setting buttons (6), (7), respectively. The concentration set with concentration setting unit (8) is 
read in CPU (9). Also, power switch (5a) manipulated by said power button (5) and liquid crystal 
display unit (3) are connected to said CPU (9). 
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CPU (9) stores pulse widths Wr, Wg, Wb of pulses for driving said LED chips Cr 5 Cg, 
Cb, respectively, with respect to the concentration in a ROM contained in the CPU (or attached 
to it). Then, the pulse width with respect to the preset concentration is read by CPU (9) from 
ROM, and it is output to pulse width modulator (PWM) (10). 

Based on the pulse width signal from CPU (9), said pulse width modulator (10) generates 
driving pulses Pr, Pg, Pb of said pulse widths Wr, Wg, Wb, respectively (see Figure 4). Based on 
said driving pulses Pr, Pg, Pb, LED driver (11) drives LED chips Cr, Cg, Cb. That is, LED chips 
Cr, Cg, Cb are turned ON under control of said pulse widths Wr, Wg, Wb, respectively, and the 
driving period of said LED chips Cr, Cg, Cb is much smaller with respect to the visual sense of 
the user for flickering. Also, as shown in Figure 5, it is possible to drive them with pulses at even 
higher frequency. LED driver (1 1) itself is controlled with gate signal g of CPU (9). 

In biochemical measurement device (1) in this application example, when concentration 
setting button (6) is pressed, the concentration set with concentration setting unit (8) becomes 
higher. When concentration setting button (7) is pressed, the concentration becomes lower. 
When the concentration set in this way is displayed on liquid crystal display unit (3), light of the 
same color as that of the color identification test paper corresponding to said concentration is 
emitted from isochromatic light emitting face (4a). 

When measurement is carried out, power button (5) is pressed, the power is turned ON, 
and, at the same time, color identification test paper (12) that has reacted to form a color due to 
the sample is set alongside isochromatic light emitting face (4a) (see Figure 1), and the two are 
visually compared with each other. At the same time, the user manipulates said concentration 
setting buttons (6), (7) until the color of isochromatic light emitting face (4a) becomes identical 
to that of color identification portion (12a) on said color identification test paper. When they 
display the same color, the concentration displayed on display unit (3) is the concentration of the 
sample. 

In said application example, a 7-segment type LCD (8) is used to provide digital display 
of the concentration. However, it is also possible to appropriately change the design to display 
the result as judgments of -, ±, +, etc., instead of the value of the concentration. 

Effect of the invention 

As explained above, the biochemical measurement device of the present invention has an 
isochromatic light emitter [face] that is compared with a color identification test paper by means 
of visual observation, a concentration setting means that sets the concentration, a driving means 
that drives said isochromatic light emitter to emit light at a color corresponding to the 
concentration set with said concentration setting means, and a display means that displays the 
concentration set with said concentration setting means. Consequently, the operation is easier, 
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the constitution is simpler, and the price of the device is lower. In addition, measurement without 
a color chart is possible. This is also an advantage. 

Brief description of the figures 

Figure 1 is an oblique view illustrating the appearance of a biochemical measurement 
device in an application example of the present invention. Figures 2(a) and (b) are a front view 
and a side view of the 3-color light emitting diode LED used in said biochemical measurement 
device. Figure 3 is a block diagram illustrating the constitution of the circuit of said biochemical 
measurement device. Figure 4 is a diagram illustrating the driving pulses for the 3-color light 
emitting diode LED of said biochemical measurement device. Figure 5 is a diagram illustrating 
another example of the driving pulses. Figure 6 is a diagram illustrating reading of the 
concentration using a color chart with prior art. Figure 7 is a diagram illustrating reading of the 
concentration by optical measurement with prior art. 

3 Liquid crystal display unit 

4 3-color light emitting diode LED 
6, 7 Concentration setting button 

8 Concentration setting unit 

9 CPU 

1 1 LED driver 

1 2 Color identification test paper 
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Figure 2 

Key: 4 3 -color light emitting diode LED 
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